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CHAPTER 1 EXECUTIVE SUMMARY

1.1  Introduction

The Aventine at Sweetwater Springs project is located at the southwest corner of the
intersection of Austin Drive and Sweetwater Springs Blvd within Spring Valley in San
Diego County, California.  The development proposes a multi-family community with
92 detached homes within 10.57 acres.  The site will also include an active rec area,
a tot lot, open spaces, a water quality treatment area, sidewalks, and access road
and driveways.  The lots are connected by private drives which are accessible via
Austin Drive or Sweetwater Springs Blvd.

This report will analyze both the existing and proposed hydrologic conditions relative
to development of the site.  Proposed stormwater facilities include storm drain, curb
inlets, catch basins, a water quality/ hydromodification basin, brow ditches, and
energy dissipation devices.  The proposed basin for the site will not only act to
address water quality, but will also address flow control hydromodification concerns.
A separate report has been prepared which details the proposed treatment and flow
control features for the project.  Refer to the Stormwater Quality Management Plan
(SWQMP) for the Aventine at Sweetwater Springs prepared by Hunsaker &
Associates San Diego, Inc. (December 2018).
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Summary of Existing Conditions

The existing condition hydrology map (Exhibit 1) is located in Chapter 5.  The site is
currently the site of a vacant shopping center and consist of eight buildings, parking
lot, sidewalks, and small pervious/landscaped areas.  The sites drainage area is
11.11 acres.  The elevation-range of the watershed is between 499 feet to 467 feet.
The site has six access driveways; three from Austin Drive and three from
Sweetwater Springs Blvd.  The average slope across the site from the northwest
corner to the southeast corner is approximately 2.6%.  The imperviousness of the
site in its existing condition is approximately 90% due to the extent of paving, roof
area, and sidewalk associated with the previous land use as a shopping center.

Runoff from the project site is conveyed via overland flow to several surface gutters
within the parking lot.  These flows are drained via surface flow to the southeast
corner of the project site, discharging to the existing curb and gutter within the
adjacent Sweetwater Springs Blvd.

Table 1 below summarizes the 100-year existing condition peak flow at the
downstream project boundary.  A runoff coefficient of 0.82 was used per the Table 3-
1 of the San Diego County Hydrology Manual.  This coefficient generally
corresponds to commercial site with about 90% of impervious surface.  Supporting
calculations for the data presented in Table 1 is located in Chapter 3 of this report.
The corresponding hydrology map (Exhibit 1) is located in Chapter 5.

TABLE 1 - Summary of Existing Flows

Exhibit

Node
Number

on
Exhibit

Discharge
Location

Drainage
Area
(ac)

100-Year
Peak Flow

(cfs)

1 12 SEC of site 11.11 56.17
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Summary of Developed Conditions

The post-developed condition of the site will consist of improvements consistent of a
multi-family residential development including housing units, driveways, access
roads, sidewalks, and landscaped open spaces.  The site also proposes an active
rec area and a tot lot as well as an open space dedicated for a water quality basin
facility.  The water quality basin will treat onsite runoff, attenuate peak flows and aid
in addressing flow control hydromodification.  For additional discussion on the
proposed water quality features of the site, refer to the Stormwater Quality
Management Plan for the Aventine at Sweetwater Springs (December 2018)
prepared by Hunsaker & Associates San Diego, Inc.  The infrastructure will include
streets and associated utilities including a storm drain system (pipes, inlets,
cleanouts) necessary to collect and convey site runoff through the project area.  The
site will not place housing within a 100-year flood hazard area.  The site is located
within an unmapped area per the FEMA website and will therefore not require a
letter of map revision.

The proposed condition hydrology Exhibit 2 in Chapter 5 shows the developed site
with its subareas to each inlet location.  Street grades throughout the site vary
between 1% and 2.0%.  The general direction of flows for the subareas is relatively
consistent with the existing condition.  Runoff will be directed towards the proposed
water quality basin located at the southeast corner of the site.  The table below
summarizes the Q100 flow at the discharge point.

TABLE 2 - Summary of Developed Flows

Exhibit

Node
Number

on
Exhibit

Discharge
Location

Drainage
Area
(ac)

100-Year
Peak Flow

(cfs)

Detained
100-Year

Peak Flow
(cfs)

2 113 SEC of site 11.1 38.07 18.84

The proposed site was found to be 65% impervious per the Stormwater Quality
Management Plan for the Aventine at Sweetwater Springs. Therefore, a correlating
runoff coefficient of 0.71 per Table 3-1 of the San Diego County Hydrology Manual
was used. A runoff coefficient of 0.35 was used for all landscaped areas.

Supporting calculations for the data presented in Table 2 is located in Chapter 3.
The reduced flows at the discharge point can be attributed to the reduction in runoff
coefficient compared to existing condition. The corresponding hydrology map
(Exhibit 2) is located in Chapter 5.
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Summary of Results

Conveyance of the Q100 runoff flows through the site will require storm drain pipe
with estimated sizes between 18” to 30” HDPE and/or RCP pipe.  Eight inlets are
proposed with sizes ranging between 5’ and 15‘ in length.  The on-grade inlets were
sized using the HEC-22 while the sump inlets were sized using the City of San
Diego nomogram for ‘Curb Inlet at Sag’.  This nomogram provides conservative
results compared to the methodology per San Diego County.  See Chapter 4 for
preliminary inlet size calculations.

The proposed basin located at the southeast corner of the site will treat stormwater
runoff prior to exiting the site.  The basin will be constructed with an upper
engineered soil layer to aid in the removal of pollutants generated by the site.  In
addition, the basin will be constructed with a lower gravel section which will be
utilized for detention storage to help in addressing flow control hydromodification.
The outlet structure for the basin will consist of a riser box with a top opening and
side orifices sized to moderate flow outlet to meet flow control requirements.

Due to the reduction of runoff coefficient compared with the existing condition, the
peak flows generated from the site will be reduced.  Therefore, attenuation of peak
flows is not required.  However, peak flows will be attenuated within the detention
basin to minimize the flows being generated from the site. Project flows will exit the
site at the southeast corner and discharge through a series of Type A curb outlets
along Sweetwater Springs Blvd.

The table below summarizes the comparison between the existing and proposed
flow rates from the site.

TABLE 3 – Existing Condition vs. Proposed Condition

Discharge
Location

Existing
Condition

Area
(ac)

Proposed
Condition

Area
(ac)

Existing:
100-Year

Peak Flow
(cfs)

Proposed:
100-Year

Peak Flow
(cfs)

Q100 Flow
Difference

(cfs)
SEC of

site
11.1 11.1 56.17 18.84 -37.33

Rip rap is proposed at the storm drain discharge location at the basin will aid in
dissipating outlet velocities.  A brow ditch is proposed to collect and convey slope
runoff from the southwest corner of the site.  The brow ditch will continue along the
southern project boundary and empty into a proposed catch basin which will connect
to the onsite storm drain system before exiting the site.  Design calculations for this
brow ditch as well as the storm drain hydraulics will be conducted as part of the final
engineering drainage study.
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Redevelopment of this site will not alter the existing condition drainage patterns.
The proposed development will drain/convey its runoff towards the southeast corner
of the site similar to existing conditions.  However, the site will include a basin which
will provide the added benefit of water quality treatment, flow control (HMP)
measures, and peak flow attenuation.  These benefits will provide improvements
over the existing condition relative to erosion potential at the existing downstream
discharge point.

Existing Sweetwater Springs Blvd Storm Drain System

Per the “Plans for the improvement of storm drain in Sweetwater Village Unit No. 4”,
TM. 2891-4 dated 4/7/1972 (provided in Chapter 5 of this report) the storm drain
system within Sweetwater Springs Blvd consists of a 66-inch RCP near the
intersection of Austin Drive and Sweetwater Springs Blvd that then drains along
Sweetwater Springs Blvd in a southerly direction adjacent to the project site.  This
66-inch storm drain then connects to a 54-inch RCP storm drain approximately 450
feet south of the intersection with Austin Drive.  The 54-inch RCP storm drain then
discharges to a natural drainage channel.

Runoff from the existing project site is conveyed via surface flow and discharged to
the existing curb and gutter system within the adjacent Sweetwater Springs Blvd.
These flows then drain in a southerly direction towards the intersection  of  Calle
Marinero and Sweetwater Springs Blvd where an existing 10-ft on grade curb inlet is
located.  Bypass flows drain to a localized low point at the intersection of Calle
Marinero and Sweetwater Springs Blvd where additional flows are intercepted by a
secondary curb inlet.  It is conservatively estimated that these inlets intercept
approximately 15 cfs.  Flows intercepted by these inlets drain to the existing 54-inch
RCP storm drain and discharged to an existing natural drainage channel
approximately 100ft south west of the curb inlet location.

The remaining flow from the project site that bypasses the inlets are then conveyed
in a southerly direction by the curb and gutter along Sweetwater Springs Blvd,
draining via curb outlets to the aforementioned natural drainage channel.

In developed conditions, the project proposes to outlet flows through a series of
Type A curb outlets at the south-east corner of the project site adjacent to
Sweetwater Springs Blvd. These flows will then drain in a southerly direction along
Sweetwater Springs Blvd where they will enter one of the two aforementioned inlets.
The developed onsite flow is 18.84 cfs, thus the existing storm drain system will
experience a decrease in flows due to the development of the project sit
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Conclusion

The proposed development of the Aventine at Sweetwater Springs can be roughly
graded and improved with storm drain to accommodate the ultimate expected flows
from development.  In addition, with the proposed drainage facilities such as curb
inlets, storm drain, rip rap dissipation, water quality- hydromodification basins, and
brow ditches, runoff can be mitigated to acceptable San Diego County standards.
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CHAPTER 2
METHODOLOGY
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CHAPTER 2 METHODOLOGY

Modified Rational Method Hydrologic Analysis

Computer Software Package – AES-2015

Design Storm -  100- year return interval

Land Use – Multi-family Residential, Active Rec Area, Open Space

Soil Type – Hydrologic soil group D was assumed for all areas.  Group D soils have
very slow infiltration rates when thoroughly wetted.  Consisting chiefly of clay soils
with a high swelling potential, soils with a high permanent water table, soils with clay
pan or clay layer at or near the surface, and shallow soils over nearly impervious
materials, Group D soils have a very slow rate of water transmission.

Runoff Coefficient - In accordance with the County of San Diego standards, runoff
coefficients were based on land use and slope per San Diego County Hydrology
Manual.

Rainfall Intensity-  The rainfall intensity is determined per the San Diego County
Hydrology Manual based on 6-hour precipitation amounts and calculated time of
concentrations. Six-hour precipitations are taken from the San Diego County
Hydrology Manual isopluvials.

Method of Analysis – The Rational Method is the most widely used hydrologic model
for estimating peak runoff rates.  Applied to small urban and semi-urban areas with
drainage areas less than 0.5 square miles, the Rational Method relates storm rainfall
intensity, a runoff coefficient, and drainage area to peak runoff rate.  This
relationship is expressed by the equation:

Q = CIA, where:

Q = The peak runoff rate in cubic feet per second at the point of analysis.

C = A runoff coefficient representing the area - averaged ratio of runoff to
rainfall intensity.

I = The time-averaged rainfall intensity in inches per hour corresponding
to the time of concentration.

A = The drainage basin area in acres.

To perform a node-link study, the total watershed area is divided into subareas
which discharge at designated nodes.
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The procedure for the subarea summation model is as follows:

(1) Subdivide the watershed into subareas with the initial subarea being less
than 10 acres in size (generally 1 lot will do), and subsequent subareas
gradually increasing in size.  Assign upstream and downstream nodal
numbers to each subarea to correlate calculations to the watershed map.

(2) Estimate an initial Tc by using the appropriate nomograph or overland flow
velocity estimation.

(3) Using the initial Tc, determine the corresponding values of I.  Then Q = CIA.

(4) Using Q, estimate the travel time between this node and the next by
Manning’s equation as applied to the particular channel or conduit linking
the two nodes.  Then, repeat the calculation for Q based on the revised
intensity (which is a function of the revised time of concentration)

The nodes are joined together by links, which may be street gutter flows, drainage
swales, drainage ditches, pipe flow, or various channel flows.  The AES-2003
computer subarea menu is as follows:

SUBAREA HYDROLOGIC PROCESS

1. Confluence analysis at node.

2. Initial subarea analysis (including time of concentration calculation).

3. Pipeflow travel time (computer estimated).

4. Pipeflow travel time (user specified).

5. Trapezoidal channel travel time.

6. Street flow analysis through subarea.

7. User - specified information at node.

8. Addition of subarea runoff to main line.

9. V-gutter flow through area.

10. Copy main stream data to memory bank

11. Confluence main stream data with a memory bank

12. Clear a memory bank

At the confluence point of two or more basins, the following procedure is used to
combine peak flow rates to account for differences in the basin’s times of
concentration.  This adjustment is based on the assumption that each basin’s
hydrographs are triangular in shape.

(1). If the collection streams have the same times of concentration, then
the Q values are directly summed,

Qp = Qa + Qb; Tp = Ta = Tb
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(2). If the collection streams have different times of concentration, the
smaller of the tributary Q values may be adjusted as follows:

(i). The most frequent case is where the collection stream with the
longer time of concentration has the larger Q.  The smaller Q
value is adjusted by the ratio of rainfall intensities.

Qp = Qa + Qb  (Ia/Ib); Tp = Ta

(ii). In some cases, the collection stream with the shorter time of
concentration has the larger Q.  Then the smaller Q is adjusted
by a ratio of the T values.

Qp = Qb + Qa (Tb/Ta); Tp = Tb

Underground storm drains are analyzed in a similar way.  Flow data obtained from
the surface model for inlets and collection points are input into the nodes
representing those structures.  Design grades and lengths are used to compute the
capacity of the storm drains and to model the downstream travel times.

Inlet Length Determination

Length of inlets which are located on a continuous grade were determined using 50
year return intervals per the San Diego County Hydraulic Design Manual
(September 2014).  Inlets that are ‘on-grade’ are calculated using the Hydraulic
Engineering Circular No. 22.  Inlets lengths in sump areas are determined using the
City of San Diego nomogram for curb inlet in sag and based on 100 year return
intervals.  The City nomogram provides more conservative inlet length results
compared to the County’s methodology.
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